use would be lim.ited/to phoneme c6ntrasts having d i s t i net i ve^ ar t i cu 1 a tory 
features, i.e., those generally associated with place and manner but not 
voicing. There is some incidental evidence (Hoi land S Mathews, 1968) 
that having t;^he child repeat the word out loud will help hfm in recognizim 
phonemes in a word context. ' But this *fesu^U could have occQrred because 
either it forces the child to pay attentio'n to his own ar t i cu 1 atory • 
movements or it heightens tiis general attention level, b) There is 
probably little advantage of colored chips over capital graphemes in 
discriminabi li ty for the K-level child. Furthermore, the use of. the 
layer would have much greater tr'ansfer value to the reading task. 

There is also some question whether a child is responding phonetlcaHy 
or phonem^ical ly. Chomsky and Halle (19^8) ^ssert th^t children's speech 
p^ception may be more phonetic than j||||nem i c . If true, this would ^ 
^negate one of the basic assumptions -ci^ Q^honTcs reading program, i.e.|, 
that children treat different allophones of the same phone as the "sanje" 
sounds. i** * 

There Is little dj r^e?r*^v-icle^Qe for the above assumption. Chomsky 
and Halle qlifer no documa^li^t i on^. . however, there is some indirect 
evidence to' support it in th^ reading literature. Some studies show 
children have more diff-iculty recognizing phonemes in terminal and 
medial position than in initial posftion (Cavoures, 196A). This may \^ 
part be due to a phone's position in a word. Stop phones in isolation 
are released (cf, Russell & Pfaff, 1969), and In words of these phonernes 
(e.g., £, j<, iy are released in initial position, unreleased in some 
medial posTt I o^ns ,and In free var iat ion in terminal position (Francis, 
•1958). If the child is attending ta aspiration he^would recognjze the 
isolated phoneme in initial position but not In medial or perhaps 
terminal position. It would seem important to know if allophpnic 
variation does indeed affect children's ability to recognize l^^on^!»€s ♦ 
in a word context. ' . ^ 

• \ 

Several other variables have been shown to influence children's 
recognition of phonemes in a word context. Phoneme type (i.e'. , stops 
vs. continuants) has been a significant factor in blending tasks 
(cf, Desberg, I969). .As mentioned previously, the position of the 
phoneme in a wof'd has been shown to be an important variable (Cavoures, 
196^, Zhurova, 196^). 'In choice tasks, the number of shared phonemes 
in the positlve'and negative exemplars ( i . e. , phonemic contrast) has 
also beej[i found to be a factor affecting phoneme recognition performance 
(Holland &„Mathews, I968). 

The present study Is Resigned to assess tbe effects of phonemic ^ 
type, position, contrast, and external cueing,. as well as allophonic- 
variation, on the recognition of phonemes in a word context. 
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PRESCHOOL CHILDREN'S RECOGNITION OF PHONEMES hN A WORD CONTEXT 
George Harsh and R. James Mineo^ 



ABSTRACT 

Sixty-four preschoo] chMdren were individually trained on a task 
requiring them to recognize an isolated phoneme i'n a word context. A 
learning set design encompassing ]92 trials over 3 days v;as- emp 1 oyed . 
The major factors investigated were: (]) the presence of a redundant 
visual cue; (2) phoneme type (stop vs. continuant); (3) phoneme position 
(initia] vs. terminal); and (k) phonemic contrast between positive and 
negative exemplars (minimum vs. maximum). Aiiophonic variation of the 
terminal^ stop was evaluated on the ias-t k days (transfer). 

The r;edundant visual cue improved performance considerably oveFj the 
first 4 days, but performance feii back to control group levels whemthe 
cue was' removed on transfer.' The other major;^f i nd i rigs were: (]) recog- 
nition of continuants was generally easier than stops, (2) phoneme type 
interacted ^ith position and contrast factors, (3) termfi^i stop Recog- 
nition was unaffected by aiiophonic variation, and (k) learning 
performance over days was very gradual. 

Most of theSe findings were found to agree with those of other 
studies and a featura] interpretation of phoneme discrimination. 



^The .authtsrs acknowledge the assistance of Betty Ber<H^nsky, Hattie 
Coatney, and Pat Vaidivia in collecting the data; Carol Pfaff f^or recording 
tHe stimuli; and Dav?»d Shoemaker for directing tKe computer analysis of 
data. * . ^ ^ 

Ttits Jo '^''•^nt > - mtendtM for internal staff df^trtbjtlon HinH use f'»rmissi(in ;o reprint vt qi/otf f r. - ^ i r» . , 
t" ffnt, wh'il! T in pirt. should be obtained fron SURl , 1 1 300 Ij ( leneitd BnulevMrd, !nj{levn(»1. ,\]it r-ii. •* . 



PRESCHOOL CHILDREN'S RECOGNITION OF PHONEMES IN A WORD CONTEXT 



The present study deals with the ability of the beginning reader to,,, 
recognize the re 1 at i ons'hi ps between isolated letter sounds and the same 
sounds embedded in ^word context. This ability, which is usually termed 
"auditory discrimination" In the reading literature, has also been called 
"phonetic segmentat ion"^ (cf , Calfee, Chapman, & Venezky, I969). 

It has been assessed by many different task^ including the following. 
1) Ability to identify or produce rhymes ; 2) Ability to d i scr imi nate whether 
words begin or end with the "samel" sound; 3) To:' say what word remains when 
a phoneme is removed; To sound out or spell by sound (i.e., giiven a 

v;hole word produce its constituent pKon^mes In order); 5) Given separate 
sounds of a word, to be able to fecognize or produce- the whole word 
(b 1 endM ng) . 

Performance on tasks of^this type correlate highly with reading 
achievement (cf, Dykstra [1966] for a review of this literature). In 
fact, perfo.rmance on this type of task, and knowledge of the alphabet 
are some of tKe best predictors of reading achievement (Chall, 1967)- . 
A major question is whether or not performanc4 on a given task which 
correlates with reading ability indicates a causative relationship or 
merely an indirect correlation through some unknown factor. The only 
.way to answer this question i^ through experimental procedures. 

An' early study by Murphy' (J 9^3) indicated that groups, g i ven . tra i n i ng 
on tasks of this type were superior, to.contrc* groups^^in global perfor- 
mance on reading achievement tests. A recent and more systematic 
experiment by McNeil and Coleman (1967) reported that groups given audiiory 
training were significantly superior to control groups on the following 
three word identification skills: 1) Recognizing a printed word given 
a phoneticized pV-onunc i at i on of the v;ord ; 2) Supplying phonemes corre- 
sponding to printed let^ters; 3) Recognizing unfamiliar wOrds composed of 
f ami 1 iar letters. * 

The latter skill is clearly the most important s i nee J^t J s^ the 
critical transfer performance in a phonics approach to reading. The 
superiority of the experimental groups, in the McNeil and Coleman study is 
impressive because the control group received a reading program which 
taught some of the above skills (e.g., letter-sound association) directly. 

Var ious outcomes have been re^^orted concerning young children's 
^abilities to perform some of the above taoks .T^he task of eli^sion 
(reporting what word ''is left when a phoneme is removed) is a difficult 
one, ^i>d Bruce (1964) reported no.success prior to a mental age of seven. 

Calfee, Chapman, and Venezky (1969) found kindergarten children's - 
performance in detecting rhymes to be at chance, but they ind icated that 
the Door performance in'their study was probably due to methodolog i'cal 



problems (r-esponse bias and lack of task validity). In contrasjt to low 
performance .on ,the rhymt detection task,*39^ of the children's responses 
on a rhyme production task were correct in^their study. 

Calfee et al i C1969) also report their S^s failed on a same^d i f f eren t^ 
task in detect i ng iin i t 1 sounds. Again task factors rather, th^n subject* 
deficiency are more likely responsible. Silberman (1964) gave several 
training sequences of this type and although no quantitative data is 
reported, it can be assumed-'+iis Ss 'Successf u 1 1 y comple-ted these, sequences. 

Children's perforrnance on blending tasks hasHjeen reviewed by Oesberq 
(1969). Children apparently are able to perform satisfactorily on these^ 
tasks after an unspecified amount of training. i 

The fact that chi 1 dren' show positive transfer from training on letter 
sounds to reading whole words containing those sounds indirectly ^ndicat^es 
that they recognize the relationships between the letter sounds and the 
same sounds embedded in a word context (Jeffrey S Samuels, 1967; Marshes 
Sherman, 1969). 

Another aspect of the phoneme recognition task concerns the ^.t ransf er 
from one phonemic context to another. Zhurova (1964) reports that ability 
to recognize a given phoneme in a word context does not transfer to other 
cont-Bxts. hol.land and Mathews (1963) report transfer between contexts 
but _only '-for a ^pec i f ic phoneme. On the other hand, Elkonin (1963) ^nd 
McNeil and Cc 1 eman^ ( 1 967) have reported general transfer from one p^honeme 
class to another. In the lattfer studies, however, the positive transfer 
may be related to^ nonspec i f i c task factors rather than phoneme-specific 
factors. ^ 

One should also be' concerned with the use of external support for 
phonetic segmentation sinQe segmentation tasks are generally difficult 
to perform. Elkonin (1963) reports the use of two types of external 
.support: 1) A picture of the word is present; 2) A "schema" (colored 
ch i ps- cor respond rn§ to each sound) is used. - These two external supports 
are confounded in .Elkonin's research and the picture is probably 
functfona^ly irrelevant. A.ccording to^ Elkonin, some sort of external ^ 
support seems 'to facilitate the task considerably over operating purely 
on the plane of^spee^ch." 

The tour possible conditions of external cueing are: 1) Operating 
6n the "plane of spe^ch" without external cues;- 2) using highly 
d i scr Imi nabl e cues^ such as colored chips to represent each sound; 
3) using English graphemes to represent each sound; ^) referencing each 
sound to Its -art icu 1 atory movements. . ^ . * ' 

In determining which one of the three latter conditions to investigate 
i-n the preseat study^ the fol lowi ng -factors were considered: a) While 
ar t j.cjjl,atory movements raay have the advantage of "naturalness" and can 
serve as hiedlatdrs through the hespons'e-produced cue mechanism, t^eir 



use would be limJted/to phoneme c6ntrasts having d i s t i net i ve- ar t i cu 1 a tory 
features, i.e., those generally associated with place and manner but not 
voici*ng. There is some incidental evidence (Holland 6 Mathews, 1968) 
that having t;^he child repeat the word out loud will help hTm in recognizinq 
phonemes in a word conte>ct. ' But this *fesu^ft cou'ld have occurred because 
either it forces the child to pay attentio'n to his own ar t i cu 1 a tory . 
movements or it heightens tiis general attention level, b) There is 
probably little advantage of colored chips over capital graphemes in 
discriminabi 1 i ty for the K-level child. Furthermore, the use of. the 
latter would have much greater tr'ansfer value to the reading task. 

There is also some question whether a child is responding phoneticaMy 
' or phonemical ly. Chomsky and Halle (19^8) ^ssert th^t children's speech 

p^ception may be more phonetic than jg||nemic. If true, this would ^ 
-^negate one of the basic assumpt ions a^onTcs reading program, i.e.|, 

that children treat different allophones of the same phone as the "sanje" 

sounds. • >'* V 

There is little dj rref^r-^v-itlenQe for the above assumption. Chomsky 
and Halle d*fer no documa^l^t i oi^: However, there is some indirect 
evidence td support it in th^ reading literature. Some studies show 
children have more difficulty recagnizing phonemes in terminal and 
medial position than in initial posftion (Cavoures, I96A). This may \X\ 
part be due to a phone's position in a word. Stop phones in isolation 
are released (cf, Russell & Pfaff, 1969), and in words of these phonernes 
(e.g., £, j<, are released in initial position, unreleased in some ^ 
medial pos i t i ons ^and in f ree va r ia t i on in terminal position (Francis, 
•1958). If the child is attending ta aspiration he^ould recognjze the 
isolated phoneme in initial position but not in medial or perhaps 
terminal position. It would seem important to know if allophpnic 
variation does indeed affect children's ability to recognize ^^on^s ♦ 
in a word context. ' . ^ , 

' t 

Several other variables have been shown to influence children)^s 
recognition of phonemes in a word context. Phoneme type ( i . e*. , stops 
vs. continuants) has been a significant factor in blending tasks 
(cf, Desberg, I969). .As mentioned previously, the position of the 
phoneme in a woi^d has been shown to be an important variable (Cavoures, 
1964, Zhurova, 196^). *ln choice tasks, the number of shared phonemes 
in the positive'and negative exemplars ( i . e. , phonemic contrast) has 
also beejci found to be a factor affecting phoneme recognition performance 
(Holland Mathews, I968). 

The present study is Resigned to assess tbe effects of phonemic ■ 
type, position, contrast, and external cueing, -as well as allophonic- ; 
variation, on the recognition of phonemes in a word context. 
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Method 



Design 

The*study used a learning s6t design similar to one employed by' 
Gibson, Farber, and Shepela (196?) 'in teaching kinderg^ten cf^ildren to 
abstract visual spelling patt>^rhs. The study involved'a training 
session extending over four days and a^-tfansfer sessjon for a similar * 
period. In the traSning session there were (l) tv;o between-subject 
factors: a) the presence or absence of a visual cue (exemplars in 
print), and b) phoneme type (stops vs. continuants); and (2) two 
within-subject factors: a) the position of the phoneme in the word • 
(initial — 1 or terminal--!), and b) phonemic contrast of the p'ositive 
and negative exemplars (mi nima l--lil N or maxima H-liAX) . On each training 
and transfer day, each S_ rece i ved six blocks of four recognition trials, 
where a block contained one pair of words represent i ng^v a combination of 
the within-subject factors, i.e., I-MAX, l-MIN, T-MAX,T-MIN. 

In the transf er^session, the training treatments changed at follows: 
1) th^ visual cue was removed, 2) one-ha 1 f ,of . t he S_s in each phonefi^e 
class condition were switched to the other phoneme type to assess 
interclass transfer, and 3) the other half of each group vvas switched 
to a nev; set of phonemes of the same type to assess intra-class transfer. 

The effect of allophonic variation was studied in the terminal stop 
condition in the transfer session. In one-half of the words, the terminal 
stop v;as released and in the other half, it was unreleased. Since all 
stopb in isolation are released, a comparison of performance v-;hen 
terminal stops are unreleased or released in the v;ord will indicate how 
allophonic variation influences children's recognition of the phonemes. 



Subjects - 

The Ss were 6^ pre kindergarten children attending six private preschools 
in the Los Angeles Metropolitan area. The S_s ages ranged from ^ years, 
4 months .to 5- "/ears , . y.'montiis , with a mean age of 5 years. Thirty-four 
b5y^ arfd 30 girls completed the study; 3 boys and 5 girls were dropped 
from the* study due to illnesses and vacations. The S_s were all 
Caucasian and spoke a Standard |ftg 1 i sh dialect. Children whose parents 
spoke to them in a foreign lan^rage (e.g., Spanish) were excluded from 
the study. The S^s ranged in I Q (Peabodv^ *P i c>ture' Vocabulary Test) from 
65 to 131 with.a mean of \0k. 




Apparatus and Materials 



"Major apparatus of the ^tudy consisted of a slide prof-ector (Kodak 
Carousel Model 750), a -stereo cassett recorder (Ampex Micro 88), two 
directional speakers and a rear-projection screen. The speakers were 
positioned at the left and right of the projection screen. The visual 
stimulus (visual cue condition) was synchronized with the aud i o s t imu 1 us ' 
, by tr'ipping the slide changer on the -projector with an inaudible tone on 
the tape. The* S_ sat approximately three feet from the speaker-screen, 
display. ♦ 

* • * ' 

* The materials consiste;d of 192 high-frequency word*"pair5 chosen 
from available kindergarten lexicon lists (Rinsland, l9^;,Kolson, 1 96O) 
the phonemes for the graphemes b^, d_, f_, n_, £, ^, and m. The word 
pairs and target phonemes ^re given in V\ppendix 1. The word pairs, were 
recorded by a linguist.^ In the visual cUe condition, the words were 
proje^eted to the left and right margins of'the screen and the graphemes 
for phoneme correspondence training were displayed on cards. Words and 
graphemes were shown in capi.tal letters. ^ 



Procedure 

« » 

Prior to testing, each was given the Peabody Picture Vocabulary 
test. Each S_ was then r'andom'ly assig^^ed to 5- ^treatment group and tested 
In a room provided by the school or a mobile laboratory if a room was not 
ava i 1 ab 1 e. . 

* 

Jast prior to recognition training, the S^s in the' visual cue groups 
learned to pait the phoneme used iri the recognition ta~sk with its grapheme; 
the remaining Ss learned the same phonemes but with colored cards rather 
than the graphemes as stimuli. Training in the paired-associate task 
wa^ carried to a criterion of 9 correct out ""of. 10 responses. 

. The recoghi tion 'Ifask was a forced-choice ma tch i ng- to-samp 1 e (A-B-X) 
paradigm. On each trial the S_ was instructed by. a taped voice to indicate 
which word begins (or ends.) with the sound X. The words came over the 
left and right speakers in that order. The child then responded by 
pointing to one of the speakers. In the visual cue condition each word 
appeared on the screen next to the appropriate speaker prior to audio 
.pfesentation-of the words'. The S was informed by the experimenter of the 
cprrect responses on each trial. 

In the tVaining session, Ss in the stop condition identified which 
word of a patr contained the phoneme /b/ or /d/ in the initial or terminal 
position. The Ss in the continAiant condition identified words containing 
the Dhoneme /s/ or /m/. In the transfer session, Ss rece i v i ng _ the stop 
condition haS words containing the phonemes /p/ or /t/; those in the 
continuant condition had words with the phonemes /f/ and /n/. Prior 
to' the transfer trial series, all Ss were familiarized with the phonemes 
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they were to identify in the word pairs. A weekend elapsed between the 
training session and the transfer session for all S^s. 

• 4 

A single phoneme was tested in each block and the phoneme which 
occurred first on each day was counterbalanced over days. The order of 
positive and negative exemplar-s of a pair and the order x>f pairs within 
the 4-trial bfock were randomized. 

' Resu 1 ts 



The basic datum for the princ-ipal analyses of training and transfer 
performance was the number of correct recogrri t ions over the six trials 
for each within-subject condition on a given day. The scores* for 
training and transfer were analyzed separately with the mixed analysis 
of var'^ance procedure. Between-subject dimensions were visual cueing 
and phoneme class for the training data analysis and visual cueing and 
phoneme class switching (inter- vs. i ntra-phoneme class) for the transfer 
data analysis. Num^jer of sessjon days (^), phoneme position and word 
pai r^ con tras t were the within-subject dimensions of both analyses. 
The results of the ANOVAs are summarized in Appendix II. 

The ess.ential between-subjec'ts results for the training session are 
showr^. in Figures 1 and 2. Conf i rm i ng • the wide separation of the curves 
in Figure 1, the visual cue condition was significantly superior to the 
nonvisual condition, F = 39 , df = 1/60, p<.001. Figure 2 shows that 
continuants were easier to recognize than stops in a word context, 
however this difference was only margin'ally significant, F = 5.50, 
df = l/60, p<.05. As both figures show, performance over training days 
improved, and significantly so, F ^ 7.15, df = 3/l80, p<.01. 
• 

Phoneme class significantly interacted with position (F = 10.61, 
df = 1/60, p-^.Ol) and word pair contrast (F = 7.^0, df = l/60, p-'.Ol) 
during training. It was fckJnd that performance was better in the initial 
position with the continuant's but that the final position was superior 
for the stops. In the. case of the interaction involving minimum-maximum 
contrasts, performance under the continuant condition was ^generally 
i nd i St i ngu i shab le> across contrast types whereas that under the stop 
condition was better with maximum contrasts. 

The anafysis of the training scores also revealed a number of 
margirtally significant interactions at the .05 level. The size of the 
in4:eraction effects, however, do. not merit considering them here. 

Figures 3 and k portray the between-subject main effects for the 
trans fer session. In con t ras t to training. Figure 3 reveals that the 
visual and nonvisual cue conditions were quite indistinguishable during 
transfer (F>1).' Figure k suggests that switching to phonemes within 
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.TABLE 1 

MEANS AND STANDARD DEVIATIONS OF'tREATMENT CONDITIONS 
IN THE TRANSFER SESSION 



Between Groups 


Within Groups 






l-MIN 


1-MAX 


T-MIN 


T-MAX 




^lean , .S.D. 


Mean S.D. 


Mean S.D. 


Mean S.D. 


Row llt-a'i 


V-No Swi tch 
V-Swi tch 
;JV-No Swi tch 
iNV-Swi tch 


it. 12 1.3^ 
3.85 1.07 
1.2 

3.9^4 1.29 


3.88 . 1.28- 

3.89 1.32 
''4.17 ' 

3.55 1.30 ■ 

• 


3.8^ \M 
3.86 l.'4l 
^4.19 1.38 
3.62 1.29 » 


^4.06 1.53 
3.73 1.36 
^.03 1.53 
3.83 1.26 


■ 3.98 
- 3.83 
^4.03 

3.83 


'Total Mean 


^4.01 


3.87 ■ 


3.88 


3*^91 


3.915^^ 
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the same phoneme cla&s ]ed to better recognition than switching to 
phonemes ^in another class. -However, this difference fai ied to reach 
significance, F = 1.59^, df = ]/60, p>.05. 

A marginally significant improvement in recognition performance over 
transfer days was found, F = 3.^6, df = 3/l80, p<.05; but as Figures 3 
a'nd k indicate, this trend was somewhat smaiier than the one found 
during training days. 

The remaining significant effect obtained on the transfer data was 
a third order i n teract i on between cueing, phoneme ciass Switching, 
position and contrast, F =^5.A^, df = 1/60, p<.0]. The means and 
standard deviations for the factor ieveis involved in this interaction 
can be found in Tabie 1. It is apparent from Table ] that differences 
between the means are too slight to aiiow any description of the 
interaction that could be useful. 

Allophonic variation in th* terminal stop condition failed toachieve 
significance in a test* comparing recognition under the released^and 
unreleased conditions, t = 1.02, df = 31, p>.05. - ^ 




The major finding of the training session was the substantial 
improvement in phoneme recognition that resulted from presenting the 
previously P-A trained graphemes as a relevant redundant cue*. The lack 
of difference between the vTsual and nonvisual groups ^uring transfer 
v*;hen the visual cue was absent would impfy h^owever, that providing 
external supports during training will generate little,' if any, non- 
specific transfer to the phonetic segmentation task performed entirely 
with the use of auditory cues, i.e., "the plane of speech." With 
regard to specific transfer effecfs, that is, whether training with a 
specific grapheme present facilitates recognition of the corresponding 
phoneme in the absehce of the grapheme, no information is available 
from ^e study since the phonemes in the transfer task w'ere different 
from those used in training. - * 

• '/ " 

The training data also revealed that children found it a little- -» 
easier to recogn i ze con tinuants than s tops ^ a finding that agrees with 
previous work in "blending'*. As Desberg (1969) points out, most 
previous work in "blending" actually made use of. a word recognition task. 
The word recognition task is somewhat the inverse of the task used here 
since the S_ is given isolated sounds and the word must be recognized, ^ 
while in the present case the word is given and the i sol ated -sounds must 
be identified. 
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Figure ^4. Phone recognition over transfer days for intra- and inter-phoneme 
class switching conditions. 
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One explanation that might accountf for the greater difficulty in 
recognUizing stop's in i sol a>t i on" is that they "cannot be produced - 
strictly in isolation but must be followed by a vowel sojjnd (in the t 
present case a voiceless schwa /e/) . Since" the fx)nowing vowel sound 
in isolation is ofterf not the same as the following vowel sound in the 
word there is a greater opportunity for a perceptual mismatch. However, 
a second and possibly moi;e compelling explanation for the superiority 
of th.e continuants over the stops in'the present study involves the 
phorlemic cont ra6't , between the initial phoneme in the positive and 
negative exemplars of each word, pair. A post hoc analysis^ of the 
'fiinimal wOrd pairs used in the present study indicated that there were ^ 
more phonemic contrasts differing by only one feature (place or voicing) 
in the stop condition than in the cont i nuan t cond i ti on . 

The presence of such an imbalance i n . conf us i b i 1 i ty may well be 
responsible for the stop vs . , con t i nuan t difference. A similar phonemic 
an'^Jysis should.be carried out on the word recognition or blending studies 
using a choice procedure ^to determi ne ^the presence , of a similar bias 
since phonemic contrast probably was .not controlled in 'these studies 
ei ther. ' , t . 

Although there was a significant days (practice) effect in both the' 
training and transfer tasks^, the learning demonstrated over 192 trials 
^in ^ight days is not impressive. 'No group doing a purely aud i tory ' ana lysis 
had reached anywhere near perfect; performance. In fact, on the last day 
of transfer there is a downturn in performance which i.s difficult to 
explain except*cip the basis of boredom or fatigue. 

Durl^ng training it was further found>tTiat performance was jji^tter in 
the initial position with the cont i nuants^but tiae opposite was true with ^ 
the stops. The initial position has been found to produce superior ' . 
performance in previous studies (e.g., Cavoures , 1*96^; Zhurova, 1964K. 
The mos.t logical reason f or Jjie- reversa 1 in the case pf the stops is that 
while a, stop-in isolation iSj^ollowed by a given vowe'S , ♦n this case a 
voiceless schwa, the stop-in the'initial position is followed by any 
number of other vowels, -thus, the chi fd may have difficulty in 
recognizing stop phoneme aS the same consonant sound^when it is 
follovyed by various vowel sounds in the i'n i t i a 1 position. The prpblem 
would not occur to this extent with stops in the terminal position 
because >f stop in terminal position in the present study ^except for 
some j:ases in transfer^session) was asp i rated . » An aspirated stop .in- 
terminal position is very similiar in soured to a stop in isolation 
followejrf b^ a voiceless schwa. » 



The authors would like to thank Bob Rudegeair for this analysis. 
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Analysis of the training data also showed phonemic type to interact-', 
with phonemic contrast. Performance was similar under the maximum and \ [ 
minimum contrast conditions for the continuants which probably ot\\y 
reflects the relative ease in recognizing continuants. In the case of 
the stops, performance was superior, as expected, under the maximum \ f 

contrast condition. As noted previously, the stops had more phoneme 
pairs in which the contrasts were phonemi^ca 1 ly minimal (r.e.,.a one- 
feature difference in place or voicing) as well as' having a context of ^ 
two overlapping phonemes other than the target phoneme. 

Finally, the transfer datcf revealed that the children in this study 
were little affected by allophonic variation of stops in the terminal 
^ position of single-syllable words. The results discussed previously 
I suggested that the vowel f ol lowi ng ;the -i rvi^i a 1 stop may be an important 
factor in recQgnizihg the initial stop. But, by contrast, it appears 
that allophonic difference in terminal stops, which occur in free 
variation in English, has little affect on recogn i z i ng* stops in this 
position. 



Pedagog i cal Recommendat i on.s 



V' The /ailure to find any substantial general transfer from training - , 
wi tlM^. redundant vi'sual does not serve to vajlidate this as a pedagogical strategy 
for phoneme segmentation. .When children are given P-A phoneme-grapl^eme 
training prior;to segmentation training^ they apparentjy rely on the 
previously learned visual cues to do thes-e tasks during recognition - 
testing if auditory discrimination is not required in the task. 'Whether,'/ 
visual cueing thus has an inhibitory or synergistic effect on auditory ^ 
cueing needs to be * i nves t i gated further by testing for specific (the 
same phonemes used in training and transfer) as well as nonspecific 
transfer. . , ' > ' 

} 

The unimpressive recognition performance in the present 
study is not convincing evidence that auditory training alone is 
sufficient for phone segmentation and suggests^the investigation of \ 
other word attack skills. If, however, a^jral segmentaticTh tr^iii-ni^g 
Is subsequently found to facilitate word attack, then the. resu 1 1 S^- of 
the present effort would suggest: 1) Introducing words which begin 
with continuants, 2) Int^-oducing words which end^with stops, and 
3) Employing words 'in early instruction that have as few phonemes 
in common as possible, especially when the phonemes to be learned^ 
*are stops. " > ^ ^ t . 
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APPENDIX I • " 

WORD^PAIRS PRESENTED ON EACH TRAINING DAY FOR STOPS /b>AND /d/ 

r . ^ 



DAY 


1 


' DAY 


2 




DAY 3 


DAY 


4. 


tack - 


back 


qone ~ 


bat 




bell 


- hot 


cuff 


bil 1 


1 ike - 


bag 


' ban 


can 




bet 


- get 


rib - 


Rick 


pub 


pup 


cat 


call 




heat 


robe 


kit - 


bit 


tub 


hat 


rib 


va i n 




jog 


job 


hat 


rib ' 


paR 


dan 


hut 


r 1 de 




dot 


\ 

- , qas 


lass - 


kid 


pad ^ - 


pack 


dot 


gai n 




done 


run 


. dear - 


pen 


□ ate 


door 


got 


. dot 




fat 


- fad ^ 


lad - lack 


can - raid 


code ' - 


coat 




t ide 


- ^lake 


peei 


dea 1 ^ 


robe - 


rope 


^at - 


rob 




lack 


- lab . 


rob 


Vot 


baq 


roll 


. cut - 


cub 




pi II 


- bean ♦ 


t ube fc- 


mi ss 


bag 


tag 


cat 


bat 




for 


- lab 


car 


bit 


mob 


fix 


bed 


mop 




beam 


- team 


bush - 


push 


cat 


done 


dog 


mat 




fad6 


* 

- fate 


deei^ ' - 


keep 


red 


fat 


sat 


sad 




ten 


den 


ropfe - 


den 


mat. 


mad 


red 


fun 




need 


~ gin 


leg 


led 


dime - 


time 


care 


dare 




dig 


- wall 


lip ; - 


m^d 


coke - 


ban 


game 


bet 




big 


^ case 


but 


t ime 


tab 


taa 


bell - 


tell 




not 


- knob 


Mike - 


tub 


care - bear 


same - 


jab 




. tebe 


- suci 


' bar 


car 


cab 


heel 


fib - 


fit 




bill 


- kill 


rut - 


rub 


» 

cave - duck 


date - 


• 'gate 




t 

debt 


-1 pet 


mi ce 


led ^ 


kid 


ki ck 


mate 


' doH 




hat 


- dip 


dan 


cut 


can - Dan 


s i de - 


• gap 




nod 


- knock 


lid - lick 


rid - 


• let 


rig - 


• rid 




red 


- hum 


gun 


' done 



• WORD P^\RS PRESENTED OH IACH 'TRANSFER DAY FOR ^OPS /p/ AND 7t/ 



DAY 1 DAY 2 DAY 3 ' DAY h 



like - 


cap 


cup„ 


~ 

- .raid 


pai r' 




dare 


(nop 


mod 


t>eep - 


bead 


gas 


- pass 


dig 




dip . 


big 


pig 


pack . - 


back 


»peace 


- for 


pipe 




doa 


mi ne 


path 




gear 


cop 


- X cog 


fan 


- 


lip 


s i de 


cop 


cab 


tab 


take 


f 

bake 


man 




> 

• 

right 


beam - 


team 


bag- 


bat 


fell 


tame 


" coat 




code 


rate - 


^ «> L y-x 

ra|<e 


hail - 


tack 


beet 


- be^ak ' 


hole 




ten 


shot 


hum 


rat 


' gi ve 


bell . 


- rot 


tear 




bear 


tick - 


near 


paid - 


• beam 


coke 


cope 


*• 

car ^ 




^map 


game 


r 1 pe 


keep - 


make 


code 


- pig 


lap 




lack? 


Rl 11 


KIM 


cab 


cap 


dime 


- gap ^ 


b i n 


■4- 


pi n 


pave 


kail 
nail 


pad 


- dad 


pi ck 


ki ck 


-pun ' 




goal 


lip ■ 


■ H ck 


rot 


rob 


take 


« 

s^ign- 


■ 'J 
cheat 




^ome. 


r 

toss 


more 


tag 


bag ^ 


bike 


- sat 


cub 




cut 


den 


shut 


1 * 1 

J 1 ke 


rate 


> bu t 


Dug 


nod 




^ type 


cuff • 


tough 


her • ' 


tan 


tone 


done 


belj. 


* 


tel 1. 


1 eg 


- let 


can 


- pan 


page 


a 

Cage ^ 


pen 




den 


keep. 


- hill 


cope 


- seem 


peel 


cone 


leap 




lead 


read • 


reap 


cape 


cake 


deed 


deep 


sai 1 




hop 


pore 


door 


peg 


- kill 


lap 


nine* * 


push 




keen 


pen 


- b i g 


bet 


- bed 


kit^ 


r kidf 


• did 




heat 


time 


rhyme 


sad 


right 


tame 


gam^ i 


ten 




den 


knob 


not 


f 1 ne 


- tai 1 


tell 


- . sock 


dot 




dog 


debt 


- fill 


tan 


- Dan 


* s i te 


read 


tifei 




sole 


4. life 


- talk 



WORD Pfy\RS PRESENTED ON EACH TRANSFER DAY FOR 
, ; CONTINUANTS /f/^im/n/ 



DAY 



DAY 2 



dAy 3 



DAY 4 



Vd L 


Tja L 


T d Lc 


nd Lc 


1 1 IC 


5 1 L 


fa 1 1 

1 d 1 1 


— hope 






* puss ** 


nuf f 


T uuyn L 


nu L 


fox 


— SOX ' 






heap " 




roof " 


room 


huff 
DUi 1 


* K i im 


f i re - 


■ sat 


fa! 1 - 


cup 


some - 


fit 


roof 


- h i ke \ 


bsn 




pas s " 


1 L 


s \ gn ' " 


nea t 


ml ne 


^db c 


sin 


Cd L 


cove " 


CO ne i 


n 1 gh t 


he i ght 


vdp 


•* noc P 

1 \\J^ c 


S 3p 


nap 


do^ " 


ca ne 


1 i ve " 


] i ne 


nd L 


^ lid L 


not 


• sight 


net 


set 


pai ] 


not 


move 


moon 


be^e T 


come 


m 

\ - 

gooi " 


p 1 ck 


* 

1 dnlD 


• 

1 augh 


\\\X \ 1 


f 1 ] ] 
fill 


mdd 


1 d CJ 


rush " 


rough 


Tlx 


tea r 


wife 


b C L 


home 


1 d L 


vea ] 


1 cc 1 


jte. bad 


pur r 


TO r 


~ t ame 


life - 


1 i ve 


fake - 


bomb 


fight - 


si te 


cuff 


- "Come 
















• 


rope 


nail 


read ** 


n 1 ne* 


gun " 


pa 1 


poor 


none 


Ron 

Den 


no L 


Uan 


goa 1 


n 1 1 1 


n ea t 


hook 


*" nook 


nai ] 


' hai I 


d i ne 


di Qe 


dean 


•dear 


men 


mess 


cave - 


cane 


hear - 


near' 


knee] - 


veal 


pan 


- his 


1 ife • 


] i ce 


hit - 


fee] 


* 

game - 


V 

five 


fat 


- baiJ 


cuff - 


" mi ]e 


safe - 


s'ave 


hog 


fog 


]oaf 


- car 


sai ] 


- fai ] 


hear - 


fear 


* jem 


Jeff 


goof 


- goose 


far - 


" sip 


ripe - 


1 augh 


safe - 


mix 


for * 


- more 


pat 


■ bean 


. sip - 


nap 


note - 


vote 


mi ne 


- mice 


net 


iock 


night - 


gas 


] i ne 


coye 


, news 


iose 


name 


■ same 


duck - 


done 


ni ce 


hear 


rai n 


- ] ike 


kin 


- kiss 


den 


pi 1e 


gave - 


gai n 


tape 


knock 
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WORD PAIRS PRESEWTuD ON EACH TRAINING- DAY FOR 
CONTINUANTSr /s/ AND /m/ 



DAY 


1 


DAY 


2 


^DAY 


3 


DAY 


k 


bas e " 


cave 


^ bee f " 


Mcc 


pa ce 


pave 


gin 




d I ce " 


d 1 ve 


ho 1 e " 


^OU 1 


- cot-* — 

set 


i 1 ^ e 


s un 




vat 


5 a L 


soak " 


1 1 ke " 


b3n ~ 






peeve 


sap ~ 


J a 1 1 


1 i ce " 


I i ve 


ve a 1 


sea 1 


such 


hutch 


bum ~ 


0 U 1 1 


/ 

/ 

na Lc 


ma t e 


• 

gave 


game 


V 1 ne 


■ m 1 np 

II II 1 IC ^ 


bam 0 


n 1 L 


dumb " 


dove 


d 1 me " 


vea ] 


U d L > 


them 




maa 


ma t " 


pill. 


mea t 


hea t ' 


have 


k ;afT| 
1 1 ai 1 1 


mat 


n a L » 


h 1 ke " 


riarne 


bear 


m 1 1 


rnl 1 


mo f 


got * 


s ao 


V 1 ne " 


s 1 gn 


s uo 


hi ik 

n UD 


1 f Co u 


c ;a I H 
a O 1 u 


case 


cave 


— » r • 

1 1 ne " 


pas s 


rail 


race 


miff 


i f 


base 


f i ve 


] ea s e " 


lean 


. oea T 


> s ock 


bus 


- k 1 in 


n ao 


sad 


sat 


hen 


b un ~ 


gas 


r 1 ce 


ca] f 


comb 


' cove 


mob 


* 

can 


k ; 1 ! - 
n 1 1 1 


ml 1 1 

mill 


tot 


" t" rvn 

LLMII 


van - 


man 


beam 


beef 


1 i ve 


] i mb 


k/^ t> 

no t 


J am 


n 1 ss^»* 


beam 


n 1 1 1 


b um 


make* 


ki 1 1 1 

D U 1 f 


tnee t 


ni 1 1 
pill 


Ilia 1 i 


V 1 1 IC 


hush 


mus h 


1 i me ~ 


rat 


mop 


hop 


i 

1 

do]e - 


dose 


sel 1 - 


fun 


sip - 


cave 


heat 


seat 


can 


s i ck 


hope 


soap 


hang^ - 


sang . 


loss 


] awn 


soak - 


poke ,t 


noon 


noose 


pass 


pat 


S 1 X 


- vat 


fan 


boss 


den 


face 


hear 


] ass 


pass 


- 11 fe 


vai n - 


ma i n 


hea 1 


mea ] 


mop 


cat 


> 

dog 


- mi 1 1 


hat 


game 


mill - 


pen 


roof 


room 


hope 


- mope 


fill - 


map 


cuff - 


come 


hit 


mi t 


laugh 


1 amb 


d i me 


dive 


let 


rum / J 


ram 


hog 


dim 


- hub 
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APPENDIX 2 

SUMMARY OF ANOVA FOR TRAINING SCORES 



Source 



df 



Mean square 



Between Subjects 



63 



Cueing (C) 
Class (CL) 
C.X CL 
Error 

Wj thin 



1 



Prac^tjce Days (P) 

C X P 

CL X P 

C X CL X P 

Error 

Position (PO) 

C X PO 

CL X PO 

C X CL X PO 

Error 

Contrast (CO) 

C X CO 

CL X CO 

C X CL X CO 

Error 



P X PO . 
C X.P X PO 
CL X P X PO 
C X CL X P X 
Error 



PO 



P X CO 

rC X P X CO 

CL y«P X CO 
C X CL X P X 
Error 

PO X CO 

C X CO X PO 

CL X CO X PO 



CO 



60 

960 



3 
3 
3 

3 

180 

I 
1 

60 

1 
1 
1 
1 

60 



'3 
3 

180 
3 

■■ 3 

C 3 

5^180 




'♦10.06250 
-42.01562 
1 '4.06250 
1 1 .26953 



8.26563 
. 1'4063 



8.17'*'<8 
1.75781 
.69010 
'♦.00781 
1 . U297 

.to 1563 
- .39063 
9.76563 ^ 
2.25000 

.92005 

.39063 

.01563 
6.25000 
3.51563 

.8'^505 

1 .'♦7135 
.7'^219 
K55'<69 
2.95573 
1 .03'^'^6 

I .'♦609'4 
• .773'^'+ 

.799'^8 
2.3359'* 

.983'*2 



36.39-' 
, 5.50-' 
. 1.25 



1* 



7.15^'- 
1.5'^ 
.60 
3".51^- 



.02 

.k2 

10.6l--'-'^ 
2. '♦5 



.02 

7. '♦0 
'♦ . m 



1 .'♦2 
.72 

1.50 , 
2.86- 



l.'^8 

.79 
.8? 
2.38 



.5^- 

.11 

.M 



•••■p < .05 
^■^••■p <• .01 
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C X CL X CO X PO 


1 ■ 


.25000 




Error 


60 


1.26380 




P X PO X CO 


3 


K61719 




C X P X PO X CO 


3 


1.72135 




CL X P X PO X CO 


3 


1.78385 




C X CL X P X PO X CO 


3 


. 2.20573 




Error , 


180 


1.00773 





.20 



1 .60 
1>76 
1.77 
2.19 
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APPENDIX 3 

SUMMARY OF ANOVA FOR TRANSFER SCORES 



Source 



Mean Square 



11 



Cueing (C) 


' 1 


^ .19141 


.02 


Switching (S) • 


1 


' 18.59766 


. 1.59 


r Y c 

U A 0 






-.-JO 


Error 


60 


11. 68567 




U i thin 

* 


960 






Pr&ctice Days (P) , 


3 


5.41016 


.„ ' 3.46^c 


C X P 


3 


. 1 uou/ 


. u / \ 


S X P 


3 


1.55599 -, 


1 .00 


C X S X P 


. 3 


■ ..■27474 ' ' 


.17 


Error 


I8t) 


1.56122 • 




Position (PO) 


1 


.56250 


.24 


C X PO 


1 






S X PO 


i 


" .00000 


' .00 


C X S X PO 


1 


\ 06250 


.03 


Error 

* 


60 


2.33229 


r 


Contrast (CO) 


1 


.76563 


^ .82 


C X CO 


1 




1 r 
. 1> 


S X CO 


1 


.06250 


.07 


C X S X CO 


1 


■ .oooob 


.00 


Error 


60 


.93724 




P X'PO 


3 


2.71354. 


'' 1.79 


C X P X PO 


' 3 


. 77d0'4 


C 1 


^ S X P X PO 


3 


~ .51563 


.34- 


C X S X P X PO 


3 


.17188 


.11 


Error 


ISO 


. 1.51866 


• 


P X CO 


3 


1.94792 




C X P X CO 


3 


7 1 ft7C 
. / 1 0/i 


Aft 

. DO 


S X P X CO 


3 ■ 


.72396 


.68 


C X S X P X CO 


3 


1.33854 


1 .28 


Error 


180 


1.05642 




PO X CO 


1 

1 


2.06641 


1.42 


C X PO X CO , i 


/ 1 


.03516 


.02 


S X PO X CO 


1 


.09766- 


.07 


C X S X PO^ X CO ' 


1 


7. 91016 


5.44-^"- 


Error 


60 


1 .45306 




P X PO X CO 


• 3 


2.22266 


2. 1 1 


C X P X PO X CO 


3 


1.63932 


1.56 


^ S X P X PO X CO 


3 


.)0807 


.10 / 


CXSXPXPO^XCO 


3 


1 .44043 


1.37 


Error 


ISO 


1 .05287 





p < .05 

p < .or 
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